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Dear Administrator Leavitt:

King Industries is pleased to submit the proposed test plan and robust summaries for the
chemical category designated the “dinonylnaphthalene category” under the High Production
Volume (HPV) Challenge Program. Included in this group are diisononylnaphthalene (CAS
No. 63512641); dinonylnaphthalene sulfonic acid (CAS No. 25322172); dinonylnaphthalene
sulfonic acid, calcium salt (CAS No. 57855773) and dinonylnaphthalene sulfonic acid, barium

salt (CAS No. 25619561).

We have electronically submitted via email the test plan, [UCLID robust summaries, and this
cover memo in .pdf format.

We understand this information will be posted on the Internet for comments for a period of 120
days, and comments may be forwarded to my attention at the company address for
consideration.

Sincerely,

Leonard J. Calbo
Vice President, General Manager
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Executive Summary

King Industries committed to sponsoring four chemicals as part of the U.S. Environmental
Protection Agency’s (EPA) High Production Volume (HPV) Challenge Program. These
chemicals include diisononylnaphthalene (CAS No. 63512-64-1); dinonylnaphthalene sulfonic
acid (CAS No. 25322-17-2); dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-
77-3); and dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1). As part of
King Industries’ commitment, Exponent has assembled available data and prepared a test plan
to develop additional screening level data on human health effects, environmental fate and
effects, and physicochemical properties for the dinonylnaphthalene category. This category was
developed based on the similar physicochemical and toxicological properties of the sponsored
chemicals. As recommended in EPA guidance, the intent of the test plan is to maximize the use

of existing and scientifically adequate data to minimize animal testing.
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Introduction

This document provides an overview of the data available for the Screening Information Data
Set (SIDS) endpoints for the members of the dinonylnaphthalene category. The SIDS battery
includes acute toxicity, repeated dose (or subchronic) toxicity, developmental/reproductive
toxicity, mutagenicity, ecotoxicity, environmental fate, and physicochemical properties (OECD
1997). The members of the dinonylnaphthalene category that will be discussed in this test plan

are summarized in Table 1.

Table 1. CAS Numbers and Descriptions of Dinonylnaphthalene Category Members

CAS Number CAS Number Description

63512-64-1 Diisononylnaphthalene (a.k.a. dinonylnaphthalene)
25322-17-2 Dinonylnaphthalene sulfonic acid

25619-56-1 Dinonylnaphthalene sulfonic acid, barium salt
57855-77-3 Dinonylnaphthalene sulfonic acid, calcium salt

In preparing the test plan, we reviewed data from the company’s proprietary files and/or
calculated endpoints using the widely accepted structure activity relationship (SAR)
Equilibrium Criterion model (EQC; Mackay et al 1996; Canadian Environmental Modelling
Centre 2003) and EPI Suite™ package (EPA 2000).

Description of the Dinonylnaphthalene Category

In the HPV guidance, the EPA included a provision for the use of SAR to reduce testing needs
(EPA 1999a). In the guidance, a chemical category is “a group of chemicals whose
physicochemical and toxicological properties are likely to be similar or follow a regular pattern
as a result of structural similarity (EPA 1999b). The goal of developing a chemical category is
to use interpolation and/or extrapolation to assess chemicals rather than conducting additional

testing.
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The four chemicals discussed in this test plan are part of the dinonylnaphthalene category and
have similar functional groups and physical and chemical properties. All of the chemicals are
based on the dinonylnaphthalene moeity (Figure 1). Diisononylnaphthalene (also known as
dinonylnaphthalene) is a closed system intermediate that is produced by the controlled
alkylation of naphthalene with nonene. It is the starting material for all of the other members of
this category.

H.,C

19 C,H

9 9 19

Figure 1. Chemical structure of dinonylnaphthalene

Dinonylnaphthalene sulfonic acid is produced by the subsequent sulfonation of
diisononylnaphthalene. The barium and calcium salts are produced by direct neutralization of
the dinonylnaphthalene sulfonic acid. These chemicals, with the exception of
diisononylnaphthalene, are used as additives in industrial lubricants, greases, metalworking
fluids, industrial coatings, and rust preventives. They are generally supplied, as 50% active, to
industrial formulators who add them into their formulated products at typical concentrations

ranging from 0.5 to 3 weight percent.

The physical and chemical properties of the members of the dinonylnaphthalene category are
similar. The members of this category are dark-colored viscous liquids (as supplied) that are
used as additives in industrial formulations, and are not intended to be used as stand-alone
chemicals. They are stable at temperatures greater than 100 °C, have low volatilities and vapor
pressures, high viscosities, and are poorly soluble in water. The most likely route of human
exposure is skin and eye contact of workers involved in manufacture, blending, transport, and
disposal. Inhalation of these chemicals is likely to be low due to their low vapor pressure and
high viscosity. The most likely source of environmental exposure is accidental spills at

manufacturing sites and during transport.
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Matrix of SIDS Endpoints

The strategy for the dinonylnaphthalene category was to evaluate data on the likely most

reactive member based on available physicochemical modeling and acute toxicity results. Each

available study on category members was evaluated for adequacy, and robust summaries were

prepared (Appendix A). A matrix of SIDS endpoints for the members of the

dinonylnaphthalene category is presented in Table 2.

Table 2. Matrix of Available and Adequate Data for Dinonylnaphthalene Category

Test

Diisononylnaphthalene

Dinonylnaphthalene

Dinonylnaphthalene

Dinonylnaphthalene

sulfonic acid sulfonic acid, calcium | sulfonic acid, barium
salt salt

Physicochemical Properties
Melting Point CM CM CM CM
Boiling Point CM CM CM CM
Vapor Pressure CM CM CM CM
Partition Coefficient CM CM CM CM
Water Solubility CM CM CM CM
Environmental Fate
Photodegradation NA NA NA NA
Stability in Water NA NA NA NA
(Hydrolysis)
Transport/Distribution CM CM CM CM
Biodegradation -—- Test
Ecotoxicity
Acute Toxicity to Fish Test
Acute Toxicity to Test
Aquatic Invertebrates
(Daphnia)
Acute Toxicity to -—- Test
Aguatic Plants (Algae)
Toxicity
Acute Toxicity (Oral) A A A A
Acute Toxicity A A A A
(Inhalation)
Acute Toxicity (Dermal) A A A A
Repeated Dose Toxicity Test
Skin Irritation/ A A A A
Corrosion
Eye Irritation A A A A
Sensitization -—- A A
Genetic Toxicity — Gene Test
Mutation
Genetic Toxicity — --- Test
Chromosomal
Aberration
Reproductive Toxicity TBD
Developmental Toxicity --- TBD

A = Study data are available and considered adequate.

CM = Data requirement fulfilled based on computer modeling.

NA = Endpoint not applicable due to physical/chemical properties of chemical.

---- = No data available.

Test = Endpoint for category to be fulfilled with testing; read-across to remaining members of category.
TBD = Need for testing to be determined following completion of the repeated dose toxicity study.
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Assessment of Data Quality and Availability

Physicochemical Properties

Physicochemical data for each of the members of the dinonylnaphthalene category are

summarized in Table 3. These data were developed using the EQC model and EPI Suite™
package (Mackay et al 1996; Canadian Environmental Modelling Centre 2003; EPA 2000).
Boiling points for the chemicals ranged from 452.3 to 1124.1 °C and melting points ranged from

168.4 to 349.8 °C. Vapor pressures for all of the chemicals were very low, and ranged from

1.4x10°® to 4.8x10% mm Hg. All of the members of the dinonylnaphthalene category are poorly

soluble in water, with solubility ranging from 2.8x107° to 1.0x10™® mg/L. The octanol-water

partition coefficients (Kows) for the chemicals are very high, with values for the log Kows

ranging from 9.0 to 23.3. All of the physicochemical endpoints required as part of the SIDS

battery are fulfilled using data calculated by the SAR models. As a result, no additional

physicochemical testing is proposed for this program.

Table 3. Summary of Modeled Physicochemical Results for Members of the

Dinonylnaphthalene Category

Parameter Diisononylnaphthalene | Dinonylnaphthalene | Dinonylnaphthalene | Dinonylnaphthalene

sulfonic acid sulfonic acid, sulfonic acid,
calcium salt barium salt

Melting point 168.4 259.5 261.5 349.8

(°C)

(Boi)ling point 452.3 600.4 604.7 1124.1

°C

Vapor pressure 1.4x10°® 3.9x107% 1.4 x10" 4.8 x10%

(mm Hg)

Water 2.4 x 10" 2.8x107 3.1x10" 1.0x10™"

solubility

(mg/L)

log Kow 11.97 9.0 10.96 23.3

Environmental Fate

Environmental fate, transport, and distribution evaluations were conducted using the EPI Suite™

package (EPA 2000) for all members of the dinonylnaphthalene category. Based on the results

of the Level I, 11, and 111 fugacity simulations, all of the chemicals are predicted to partition in

the environment primarily to soil and sediment, with minimal partitioning to air or water.
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Advective losses and intermedia exchange of materials between environmental compartments

were determined to be insignificant in the simulations.

The EPI Suite™ package (EPA 2000) was unable to estimate the potential atmospheric
oxidation potential for members of the dinonylnaphthalene category based on their chemical
structure. However, these chemicals are not expected to partition into air, so photodegradation
can be considered an irrelevant process for this category. Additionally, the members of the
dinonylnaphthalene category are predicted to be resistant to hydrolysis since they lack
potentially hydrolysable groups such as alkyl halides, amides, carbamates, carboxylic acid esters
and lactones, epoxides, phosphate esters, and sulfonic acid esters (Lyman et al. 1982, Neely
1985).

Based on their chemical structure, members of the dinonylnaphthalene category are expected to
degrade very slowly in the environment. An OECD 301 study (Ready Biodegradability) will be
completed on dinonylnaphthalene sulfonic acid. Dinonylnaphthalene sulfonic acid was chosen
for the biodegradation study since it expected to be the most reactive in water and possesses the
highest predicted water solubility. Results from the biodegradation study will be used to read
across to other members of the category for the biodegradation end point. The recommended
testing, together with the existing modeled data, will be sufficient to adequately characterize the
environmental fate of the chemicals included in the dinonylnaphthalene category.

Ecotoxicity

Due to their low water solubility, members of the dinonylnaphthalene category are not expected
to be toxic to aquatic organisms. Acute limit tests (single exposure concentration of 1,000
mg/L) with rainbow trout (OECD 203, Fish Acute Toxicity Test), Daphnia magna (OECD 202,
Daphnia sp. Acute Immobilization Test) and Selenastrum capricornutum (OECD 201, Alga
Growth Inhibition Test) will be conducted with dinonylnaphthalene sulfonic acid in accordance
with the OECD Guidance Document on Aquatic Toxicity Testing of Difficult Substances and
Mixtures (OECD 2000). Dinonylnaphthalene sulfonic acid was chosen for the aquatic studies
since it expected to be the most reactive in water and is predicted to have the highest water

solubility. Limit tests (single exposure concentration of 1,000 mg/L) were chosen since the
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members of the dinonylnaphthalene category are not expected to partition into water to any
great extent based on their low predicted water solubility. If aquatic effects are seen during the
limit test, a definitive toxicity test will be conducted with that test organism. Results from the
studies with dinonylnaphthalene sulfonic acid will be used to read across to other members of

the category for the ecotoxicity end points.

Toxicity

Acute oral, inhalation, and dermal toxicity studies are available for each of the members of the
dinonylnaphthalene category (Table 4). The chemicals exhibit a very low order of toxicity to
rats or rabbits by the oral, inhalation, or dermal routes. Study results for skin and eye irritation
are available for category members, even though these endpoints are not part of the SIDS
battery. Human sensitization study results (additional non-SIDS studies) are also available for
two members of the category (dinonylnaphthalene sulfonic acid, calcium salt;
dinonylnaphthalene sulfonic acid, barium salt). Based on the available toxicity results,
dinonylnaphthalene sulfonic acid, barium salt appears to be the most biologically active member

of the category.

Table 4. Summary of Toxicity Results for Members of the Dinonylnaphthalene Category

Parameter Diisononylnaphthalene | Dinonylnaphthalene | Dinonylnaphthalen | Dinonylnaphthalene
sulfonic acid e sulfonic acid, sulfonic acid,
calcium salt barium salt
Acute Toxicity >5,000 >5,000 >5,000 3.5 ml/kg (gavage)
Oral (mg/kg) >5,000 (food)
Acute Toxicity >17 >200 >18 >21
Inhalation
(mg/L)
Acute Toxicity >20 >2 >20 >2 mL/kg
Dermal (g/kg)
Skin Irritation Mild irritant Moderate irritant Moderate irritant Moderate irritant
/Corrosion Non-corrosive Non-corrosive Non-corrosive
Eye Irritation Mild irritant Severe irritant Irritant Severe irritant
(diluent oil)
Minimal irritant (corn
oil)
Irritant (Light mineral
oil)
Sensitization | @ -— | - Non-sensitizer Non-sensitizer
(human) (human)
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A combined repeated dose rat oral (gavage) toxicity study with the reproduction/developmental
toxicity screening study (OECD 422) will be completed on dinonylnaphthalene sulfonic acid,
barium salt. The oral route of exposure was chosen for the health effects testing, since it is
likely to be the most sensitive route of exposure based on the acute toxicity results and since
limited absorption via the dermal and inhalation routes is anticipated for these chemicals due to
their low solubility, high viscosity, and low vapor pressure. The need for additional testing,
including conduct of developmental and/or reproductive studies, will be determined after

evaluation of the results from the repeated dose study.

Mutagenicity studies including a bacterial reverse mutation test (OECD 471) and an in vitro
mammalian chromosomal aberration test (OECD 473) will also be conducted on
dinonylnaphthalene sulfonic acid, barium salt. Results from these studies will be used to read
across to other members of the category. The recommended testing, together with the existing
acute toxicity data, will be sufficient to adequately characterize the toxicity of the members of
the dinonylnaphthalene category.

8601433.001 0201 1204 MBO1 8



Test Plan Summary

As outlined in the sections discussed above, the following testing will be conducted for the

dinonylnaphthalene category:

e Biodegradation test (OECD 301) with dinonylnaphthalene sulfonic acid
e Acute fish limit test (OECD 203) with dinonylnaphthalene sulfonic acid
e Acute Daphnia limit test (OECD 202) with dinonylnaphthalene sulfonic acid
e Acute alga limit test (OECD 201) with dinonylnaphthalene sulfonic acid

e Repeated dose toxicity test with the reproduction/developmental screening test
(OECD 422) with dinonylnaphthalene sulfonic acid, barium salt

e Bacterial reverse mutation test (OECD 471) with dinonylnaphthalene sulfonic acid,
barium salt

e Mammalian chromosomal aberration test (OECD 473) with dinonylnaphthalene

sulfonic acid, barium salt

Based on computer modeling and company proprietary data, the physicochemical endpoints are
fulfilled by available data. No additional testing is proposed for this category. No acute
mammalian toxicity studies are proposed as well, since sufficient data are available to fulfill the

acute toxicity endpoints.
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Melting and Boiling Points

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1; Dinonylnaphthalene sulfonic acid (CAS No.
25322-17-2); Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3);
Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substances not identified.

Method

Method/guideline followed: Calculated
GLP (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions
Test conditions were not specified.

Results
CAS No. Parameter Value
63512-64-1 Me_lt_ing po_int 168.4 °C
Boiling point 452.3°C
. - =
ling i zaet
1 1 0
>7855-77-3 gﬁ:ﬂ'ﬂg Sg:r?tt 5047
1 1 0
23619-56-1 gg:ﬂ'ﬂg Sg:rr:tt 1314294?1 0%

Conclusions
The data were modeled using the structure activity relationship (SAR) Model MPBPWIN (v1.40)
program (1). The model used was received from the U.S. Environmental Protection Agency (EPA).

Remarks Field for Conclusions

The use of these data should be accompanied by a notation that they were modeled using a SAR
program rather than based on experimental data.
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Data Quality
Reliabilities (Klimisch Code): 2. (Valid with restrictions)

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.

References

1. U.S. EPA. 2000. Estimation Programs Interface (EPI) Suite, Version 3.11. The EPI Suite™ and the
individual models included within the software (including the MPBPWIN v1.40 program used to
generate these data) are owned and copyright protected by the U.S. EPA.

Other

Last changed (administrative field for updating): 12/21/04
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Vapor Pressure

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1); Dinonylnaphthalene sulfonic acid (CAS No.
25322-17-2); Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3);
Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substances not identified.

Method

Method/guideline followed: Calculated
GLP (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions
Test conditions were not specified.

Results
CAS No. Parameter Value
63512-64-1 Vapor pressure @ 25 °C 1.4 x 10 mm Hg
25322-17-2 Vapor pressure @ 25 °C 3.9x 10" mm Hg
57855-77-3 Vapor pressure @ 25 °C 1.4 x 10™ mm Hg
25619-56-1 Vapor pressure @ 25 °C 4.8 x 10* mm Hg

Conclusions
These data were modeled using the modified Grain method as applied within the MPBPWIN (v1.40)
program (1). The model used was received from the U.S. Environmental Protection Agency (EPA).

Remarks Field for Conclusions

The use of these data should be accompanied by a notation that they were modeled using a SAR
program rather than based on experimental data.

Data Quality

Reliabilities (Klimisch Code): 2. (Valid with restrictions)
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.

References
1. U.S. EPA. 2000. Estimations Programs Interface (EPI) Suite, Version 3.11. The EPI Suite™ and

the individual models included within the software (including the MPBPWIN v1.40 program used to
generate these data) are owned and copyright protected by the U.S. EPA.

Other

Last changed (administrative field for updating): 12/21/04
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Water Solubility

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1); Dinonylnaphthalene sulfonic acid (CAS No.
25322-17-2); Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3);
Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substances not identified.

Method

Method/guideline followed: Calculated
GLP (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions
Test conditions were not specified.

Results
CAS No. Parameter Value
63512-64-1 Water solubility 2.4 x 10" mg/L
25322-17-2 Water solubility 2.8 x 10° mg/L
57855-77-3 Water solubility 3.1x 10" mg/L
25619-56-1 Water solubility 1.0 x 10™ mg/L

Conclusions
These data were modeled using the structure activity relationship (SAR) Model WSKOW (v1.41)
program (1). The model used was received from the U.S. Environmental Protection Agency (EPA).

Remarks Field for Conclusions

The use of these data should be accompanied by a notation that they were modeled using a SAR
program rather than based on experimental data.

Data Quality

Reliabilities (Klimisch Code): 2. (Valid with restrictions)
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.

References
1. U.S. EPA. 2000. Estimations Programs Interface (EPI) Suite, Version 3.11. The EPI Suite™ and

the individual models included within the software (including the WSKOW v1.41 program used to
generate these data) are owned and copyright protected by the U.S. EPA.

Other

Last changed (administrative field for updating): 12/21/04
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Octanol-Water Partition Coefficient (Kow)

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1); Dinonylnaphthalene sulfonic acid (CAS No.
25322-17-2); Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3);
Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substances not identified.

Method

Method/guideline followed: Calculated
GLP (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions
Test conditions were not specified.

Results
CAS No. Parameter Value
63512-64-1 Kow 11.97
25322-17-2 Kow 9.0
57855-77-3 Kow 10.96
25619-56-1 Kow 23.3

Conclusions
These data were modeled using the structure activity relationship (SAR) Model WSKOW (v1.41)
program (1). The model used was received from the U.S. Environmental Protection Agency (EPA).

Remarks Field for Conclusions

The use of these data should be accompanied by a notation that they were modeled using a SAR
program rather than based on experimental data.

Data Quality

Reliabilities (Klimisch Code): 2. (Valid with restrictions)
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.

References
1. U.S. EPA. 2000. Estimations Programs Interface (EPI) Suite, Version 3.11. The EPI Suite™ and

the individual models included within the software (including the WSKOW v1.41 program used to
generate these data) are owned and copyright protected by the U.S. EPA.

Other

Last changed (administrative field for updating): 12/21/04
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Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Stability in Water

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1); Dinonylnaphthalene sulfonic acid (CAS No.
25322-17-2); Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3):
Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substances not identified.

Method

Method/guideline followed: Calculated
GLP (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions
Test conditions were not specified.

Results
Hydrolysis rate constants cannot be estimated for this category of compounds.

Remarks Field for Results

This category of compounds is resistant to hydrolysis because they lack potentially hydrolysable groups
such as alkyl halides, amides, carbamates, carboxylic acid esters and lactones, epoxides, phosphate
esters, and sulfonic acid esters (1,2).

Conclusions
This category of compounds contains no hydrolysable groups.

Data Quality
Reliabilities (Klimisch Code): 2. (Valid with restrictions)

Remarks Field for Data Reliability
Hydrolysis rate constants cannot be estimated for this category of compounds.

References
1. Lyman, W.J., W.F. Reehl, and D.H. Rosenblatt. 1982. Handbook of Chemical Property
Estimation Methods. McGraw Hill, New York, NY.
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the individual models included within the software (including the HYDROWIN v1.67 program)
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Transport Between Environmental Compartments (Fugacity)

Test Substance
Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Remarks Field for Test Substance
Purity of test substance not identified.

Method

Test Type: Multimedia (i.e., fugacity) modeling

Model: EQC (equilibrium criterion) model; version 1.01
GLP Method (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions

The EQC model (1, 2) was used for all fugacity calculations as recommended by the U.S.
Environmental Protection Agency (EPA). All simulations were conducted at a data temperature of 25°C
using default values of the model for compartment dimensions and properties. If chemical-specific data
required for the simulations (Table 1) were not available, estimated values were obtained using structure
activity relationship (SAR) models, as provided with the EPI Suite™ (v3.11) package (3). Level-I, -II,
and -111 fugacity models for a Type-1 chemical (i.e., chemical that partitions into all environmental
media) were used for the simulations.

Table 1. Physical and chemical properties of diisononylnaphthalene

Property Value Comments
Molecular weight (g/mol) 380.7

Data temperature (°C) 25

Water solubility (g/m”) 2.4x 10" | Estimated value*

Log Kow 11.97 Estimated value®

Half-life in air (h) 2.9 Estimated value®

Half-life in water (h) 1440 Estimated value®

Half-life in soil (h) 1440 Estimated value®

Half-life in sediment (h) 5760 Estimated value®

! Water solubility of diisononylnaphthalene at 25 °C was estimated using the SAR Model
WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3).

2 Log Kow of diisononylnaphthalene at 25 °C was estimated using the SAR Model WSKOWWIN
(v1.40). The model was used as received from the U.S. EPA (3).

® The overall half-life of diisononylnaphthalene in the various compartments at 25 °C was estimated
using the SAR Models BIOWIN (v4.00) and AOPWIN (v1.90). The models were used as received
from the U.S. EPA (3).
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Results

Level-1 Simulation: A Level-1 simulation evaluates the equilibrium distribution of a fixed quantity of
chemical in a closed environment with no degradation reactions, no advective processes, and no
intermedia transport process (e.g., no wet deposition or sedimentation). Output from the Level-I
simulation provides a general indication of the likely media into which a chemical will tend to partition
and the relative concentrations in each medium.

Results from the Level-1 simulation (Table 2) indicate that diisononylnaphthalene has the tendency to
partition almost exclusively into the soil compartment, which holds essentially 98% of the total
chemical mass. About 2% of the total mass of diisononylnaphthalene is found in the sediment
compartment, with an insignificant amount (< 0.1% of the total mass) distributed between the air and
water compartments.

Table 2. Environmental distribution of diisononylnaphthalene, based on Level-I fugacity modeling

Environmental Distribution (%)

Diisononylnaphthalene Air Water Soil Sediment

7.2x10° 1.2x 107 97.8 2.2

Level-11 Simulation: A Level-I1 simulation evaluates the equilibrium distribution of a chemical that is
continuously discharged to the environment at a constant rate, and achieves a steady-state condition at
which the input and output rates are equal. Degradation reactions and advective processes are treated as
the mechanism of loss or output. Intermedia transport processes are not quantified (e.g., no wet
deposition or sedimentation). Similar to a Level-1 simulation, output from a Level-I1 simulation
provides an indication of the likely media into which a chemical will tend to partition and the relative
concentrations in each medium. In addition, the Level-11 simulation also provides an indication of
environmental persistence and the loss processes that are likely to be most important.

Results from the Level-I1 simulation (Table 3) show the same environmental distribution characteristics
as the Level-I simulation (Table 2), with 98% of the total mass of diisononylnaphthalene found in the
soil compartment. Degradation in air and water and advective losses account for < 0.2% of the total
mass removed. Output from the model indicates that diisononylnaphthalene will have a residence time
of about 2,111 hours (88 days).

Table 3. Distribution and environmental residence time of diisononylnaphthalene, based on Level-11
fugacity modeling

Environmental Compartment

Diisononylnaphthalene Air Water Soil Sediment

e Distribution (%) 7.2x10” 1.2x 107 97.8 2.2

e Reaction losses (%) 0.04 1.2x10” 99.3 0.5

o Advective losses (%) 1.5x 107 2.5x107 ND* 0.09

e Overall residence time (h) 2111

e Reaction residence time (h) 2113

e Advective residence time (h) 2.3x10°
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! ND - Not determined. Value outside the range of the model limits.

Level-111 Simulation: A Level-111 simulation is similar to a Level-11 simulation in that a) the chemical
is continuously discharged to the environment at a constant rate, b) it achieves a steady-state condition
at which the input and output rates are equal, and ¢) the mechanism of loss is determined by degradation
reactions and advective processes. However, unlike a Level-11 simulation, equilibrium between
environmental compartments is not assumed and intercompartmental transport processes are quantified
(e.g., wet deposition, sedimentation, resuspension, soil runoff, aerosols, etc. are taken into account).
Output from a Level-I11 simulation provides a more realistic description of a chemical’s fate, including
the important degradation and advective losses and the intermedia transport processes. In addition, the
simulation gives an indication of how source of entry of a chemical to the environment (e.g., to air,
water, and/or soil) affects distribution and persistence.

Results from the Level-I11 simulations (Tables 4a-4c) demonstrate that <5% of the total mass of
diisononylnaphthalene released into the air or water compartment will be degraded within that
compartment. Emission of diisononylnaphthalene directly to air results in 2% of the total chemical mass
residing in the air compartment, with degradation in soil and sediment accounting for 76 and 21%
respectively of the total mass removed from the local environment (Table 4a). Similar results were
obtained when diisononylnaphthalene was released directly to water, with degradation in sediment
accounting for 97% of the total mass removed (Table 4b). Emission of diisononylnaphthalene directly
to soil results in essentially all of the total chemical mass residing in the soil compartment, with all of
the degradation occurring in that compartment (Table 4c). Advective losses of the total chemical mass
removed from the system were insignificant (< 0.1%) in most compartments and at most 4% from the air
compartment and 18.1 and 10.4% from the water and sediment compartments, respectively. Persistence
of diisononylnaphthalene in the model system ranged from 195 to 5,400 hrs, depending on whether the
material is emitted to air, soil, or water.

Table 4a. Distribution and environmental residence time of diisononylnaphthalene emitted to the
atmospheric compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air = 1000; Soil = 0; Water =0

Environmental Compartment
Diisononylnaphthalene Air Water Soil Sediment
e Distribution (%) 1.9 0.7 76.1 21.3
e Reaction losses (%) 88.3 0.07 7.2 0.5
e Advective losses (%) 3.8 0.1 0 0.1
e Overall residence time (h) 195
e Reaction residence time (h) 203
e Advective residence time (h) 4,910

Table 4b. Distribution and environmental residence time of diisononylnaphthalene emitted to the water
compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air =0; Soil = 0; Water = 1000

Environmental Compartment
Diisononylnaphthalene Air Water Soil Sediment
e Distribution (%) 5.1 x 10° 3.4 2.0x10° 96.6
e Reaction losses (%) 6.4x 107 87 [52x10° 62.8
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o Advective losses (%) 27x10° | 18.1 | 0 | 104
e Overall residence time (h) 5,400
e Reaction residence time (h) 7,550
e Advective residence time (h) 18,900

Table 4c. Distribution and environmental residence time of diisononylnaphthalene emitted to the soil
compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air =0; Soil =1000; Water =0

Environmental Compartment
Diisononylnaphthalene Air Water Soil Sediment

e Distribution (%) 3.1x10° 0.002 99.9 0.05
e Reaction losses (%) 1.5x 107 0.002 100.0 0.01
o Advective losses (%) 6.4x 10 0.004 0 0.002
e Overall residence time (h) 2,080

e Reaction residence time (h) 2,080

e Advective residence time (h) 3.5x 10’

Conclusions

Results from the multimedia model simulations indicate that diisononylnaphthalene will degrade slowly
in the environment. If released directly to the air, water and soil compartments simultaneously, 0.05%
of the steady-state emission is expected to degrade in air, 2.4% is expected to degrade in water, 29% is
expected to partition to and degrade in soil, and 69% is expected to partition to and degrade in sediment.
Based on Level-I11 modeling, it is expected that most of the total steady-state mass of
diisononylnaphthalene will reside in the soil and sediment compartments, with a lesser quantity residing
in the water compartment and essentially none found in the air.

Data Quality
Reliabilities (Klimisch Code): 2. (Valid with restrictions)

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.
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Transport Between Environmental Compartments (Fugacity)

Test Substance
Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Remarks Field for Test Substance
Purity of test substance not identified.

Method

Test Type: Multimedia (i.e., fugacity) modeling

Model: EQC (equilibrium criterion) model; version 1.01
GLP Method (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions

The EQC model (1, 2) was used for all fugacity calculations as recommended by the U.S.
Environmental Protection Agency (EPA). All simulations were conducted at a data temperature of 25°C
using default values of the model for compartment dimensions and properties. If chemical-specific data
required for the simulations (Table 1) were not available, estimated values were obtained using structure
activity relationship (SAR) models, as provided with the EPI Suite™ (v3.11) package (3). Level-I, -II,
and -111 fugacity models for a Type-1 chemical (i.e., chemicals that partition into all environmental
media) were used for the simulations.

Table 1. Physical and chemical properties of dinonylnaphthalene sulfonic acid

Property Value Comments
Molecular weight (g/mol) 460.7

Data temperature (°C) 25

Water solubility (g/m”) 2.8x10° | Estimated value*

Log Kow 9.0 Estimated value®

Half-life in air (h) 7.1 Estimated value®

Half-life in water (h) 360 Estimated value®

Half-life in soil (h) 360 Estimated value®

Half-life in sediment (h) 1440 Estimated valuge®

! Water solubility of dinonylnaphthalene sulfonic acid at 25 °C was estimated using the SAR Model
WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3).

2 Log Kow of dinonylnaphthalene sulfonic acid at 25 °C was estimated using the SAR Model
WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3).

¥ The overall half-life of dinonyInaphthalene sulfonic acid in the various compartments at 25 °C was
estimated using the SAR Models BIOWIN (v4.00) and AOPWIN (v1.90). The models were used as
received from the U.S. EPA (3).
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Results

Level-1 Simulation: A Level-1 simulation evaluates the equilibrium distribution of a fixed quantity of
chemical in a closed environment with no degradation reactions, no advective processes, and no
intermedia transport process (e.g., no wet deposition or sedimentation). Output from the Level-I
simulation provides a general indication of the likely media into which a chemical will tend to partition
and the relative concentrations in each medium.

Results from the Level-I simulation (Table 2) indicate that dinonylnaphthalene sulfonic acid has the
tendency to partition almost exclusively into the soil compartment, which holds essentially 98% of the
total chemical mass. About 2% of the total mass of dinonylnaphthalene sulfonic acid is found in the
sediment compartment, with an insignificant amount (< 0.1% of the total mass) distributed between the
air and water compartments.

Table 2. Environmental distribution of dinonylnaphthalene sulfonic acid, based on Level-I fugacity
modeling

Environmental Distribution (%)

Dinonylnaphthalene sulfonic acid Air Water Soil Sediment

4.0x10° 1.2x 10" 97.8 2.2

Level-11 Simulation: A Level-I1 simulation evaluates the equilibrium distribution of a chemical that is
continuously discharged to the environment at a constant rate, and achieves a steady-state condition at
which the input and output rates are equal. Degradation reactions and advective processes are treated as
the mechanism of loss or output. Intermedia transport processes are not quantified (e.g., no wet
deposition or sedimentation). Similar to a Level-I simulation, output from a Level-I1 simulation
provides an indication of the likely media into which a chemical will tend to partition and the relative
concentrations in each medium. In addition, the Level-11 simulation also provides an indication of
environmental persistence and the loss processes that are likely to be most important.

Results from the Level-11 simulation (Table 3) show the same environmental distribution characteristics
as the Level-I simulation (Table 2), with 98% of the total mass of dinonylnaphthalene sulfonic acid
found in the soil compartment. Degradation in air and water, and advective losses account for < 0.6% of
the total mass removed. Output from the model indicates that dinonylnaphthalene sulfonic acid will
have a residence time of about 528 hours (22 days).

Table 3. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid based on
Level-11 fugacity modeling

Environmental Compartment

Dinonylnaphthalene sulfonic acid Air Water Soil Sediment
e Distribution (%) 4.0x 107 1.2x10* 97.8 2.2
e Reaction losses (%) 2.0x10° 1.2x 10" 99.4 0.6
o Advective losses (%) 2.1x107 6.4x 107 ND* 0.02
e Overall residence time (h) 528
e Reaction residence time (h) 528
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e Advective residence time (h) | 2.3x10°

'ND - Not determined. Value outside the range of the model limits.

Level-111 Simulation: A Level-Il1 simulation is similar to a Level-Il simulation in that a) the chemical
is continuously discharged to the environment at a constant rate, b) it achieves a steady-state condition
at which the input and output rates are equal, and ¢) the mechanism of loss is determined by degradation
reactions and advective processes. However, unlike a Level-11 simulation, equilibrium between
environmental compartments is not assumed and intercompartmental transport processes are quantified
(e.g., wet deposition, sedimentation, resuspension, soil runoff, aerosols, etc. are taken into account).
Output from a Level-I11 simulation provides a more realistic description of a chemical’s fate, including
the important degradation and advective losses and the intermedia transport processes. In addition, the
simulation gives an indication of how source of entry of a chemical to the environment (e.g., to air,
water, and/or soil) affects distribution and persistence.

Results from the Level-111 simulations (Tables 4a-4c) demonstrate that <10% of the total mass of
dinonylnaphthalene sulfonic acid released into the air or water compartment will be degraded within that
compartment. Emission of dinonylnaphthalene sulfonic acid directly to air results in 5% of the total
chemical mass residing in the air compartment, with degradation in soil and sediment accounting for 74
and 19%, respectively, of the total mass removed from the local environment (Table 4a). When
dinonylnaphthalene sulfonic acid was released directly to water, degradation in sediment accounts for
90% of the total mass removed (Table 4b). Emission of dinonylnaphthalene sulfonic acid directly to
soil results in essentially all of the total chemical mass residing in the soil compartment, with all of the
degradation occurring in that compartment (Table 4c). Advective losses of the total chemical mass
removed from the system were insignificant (< 0.1%) in most compartments, and at most 7% from the
air compartment and 14% from the water compartment. Persistence of dinonylnaphthalene sulfonic acid
in the model system ranged from 139 to 1,340 hrs, depending on whether the material is emitted to air,
soil, or water.

Table 4a. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid emitted to
the atmospheric compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air = 1000; Soil = 0; Water =0

Environmental Compartment
Dinonylnaphthalene sulfonic acid Air Water Soil Sediment

e Distribution (%) 53 2.1 73.7 19.0
e Reaction losses (%) 70.8 0.6 19.7 1.3
e Advective losses (%) 7.3 0.3 0 0.05
e Overall residence time (h) 139

e Reaction residence time (h) 150

e Advective residence time (h) 1,820
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Table 4b. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid emitted to
the water compartment, based on Level-I11 fugacity modeling.

Emission Rates (kg/h): Air =0; Soil = 0; Water = 1000

Environmental Compartment

Dinonylnaphthalene sulfonic acid Air Water Soil Sediment
e Distribution (%) 3.5x10° 101 | 49x10” 89.9
e Reaction losses (%) 45x107° 261 [1.3x10° 57.9
o Advective losses (%) 4.6x10" 13.6 0 2.4
e Overall residence time (h) 1,340
e Reaction residence time (h) 1,590
e Advective residence time (h) 8,370

Table 4c. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid emitted to
the soil compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air = 0; Soil = 1000; Water =0

Environmental Compartment
Dinonylnaphthalene sulfonic acid Air Water Soil Sediment

e Distribution (%) 1.5x 107 0.001 100.0 0.01
e Reaction losses (%) 75x10° 0.001 100.0 0.003
e Advective losses (%) 7.7x10° 0.0007 0 0.0001
e Overall residence time (h) 520

e Reaction residence time (h) 520

o Advective residence time (h) 6.3 x 10’

Conclusions

Results from the multimedia model simulations indicate that dinonylnaphthalene sulfonic acid will
degrade slowly in the environment. If released directly to the air, water, and soil compartments
simultaneously, 0.4% of the steady-state emission is expected to degrade in air, 7% is expected to
degrade in water, 31% is expected to partition to and degrade in soil, and 62% is expected to partition to
and degrade in sediment. Based on Level-I111 modeling, it is expected that >92% of the total steady-state
mass of dinonylnaphthalene sulfonic acid will reside in the sediment and soil compartments, with a
lesser quantity residing in the water compartment and very little found in the air.

Data Quality
Reliabilities (Klimisch Code): 2. (Valid with restrictions)

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.
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Transport Between Environmental Compartments (Fugacity)

Test Substance
Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Remarks Field for Test Substance
Purity of test substance not identified.

Method

Test Type: Multimedia (i.e., fugacity) modeling

Model: EQC (equilibrium criterion) model; version 1.01
GLP Method (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions

The EQC model (1, 2) was used for all fugacity calculations as recommended by the U.S.
Environmental Protection Agency (EPA). All simulations were conducted at a data temperature of 25°C
using default values of the model for compartment dimensions and properties. If chemical-specific data
required for the simulations (Table 1) were not available, estimated values were obtained using structure
activity relationship (SAR) models, as provided with the EPI Suite™ (v3.11) package (3). Level-I, -II,
and -111 fugacity models for a Type-1 chemical (i.e., chemicals that partition into all environmental
media) were used for the simulations.

Table 1. Physical and chemical properties of dinonylnaphthalene sulfonic acid, calcium salt (CAS No.
57855-77-3)

Property Value Comments
Molecular weight (g/mol) 500.8

Data temperature (°C) 25

Water solubility (g/m°) 3.1x10" | Estimated value!

Log Kow 10.96 Estimated value?

Half-life in air (h) 7.2 Estimated value®

Half-life in water (h) 900 Estimated value®

Half-life in soil (h) 900 Estimated value®

Half-life in sediment (h) 3600 Estimated value®

! Water solubility of dinonylnaphthalene sulfonic acid, calcium salt at 25 °C was estimated using the
SAR Model WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3).

% Log Kow of dinonylnaphthalene sulfonic acid, calcium salt at 25 °C was estimated using the SAR
Model WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3).
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* The overall half-life of dinonylnaphthalene sulfonic acid, calcium salt in the various compartments at
25 °C was estimated using the SAR Models BIOWIN (v4.00) and AOPWIN (v1.90). The models
were used as received from the U.S. EPA (3).

Results

Level-1 Simulation: A Level-1 simulation evaluates the equilibrium distribution of a fixed quantity of
chemical in a closed environment with no degradation reactions, no advective processes, and no
intermedia transport process (e.g., no wet deposition or sedimentation). Output from the Level-I
simulation provides a general indication of the likely media into which a chemical will tend to partition
and the relative concentrations in each medium.

Results from the Level-I simulation (Table 2) indicate that dinonylnaphthalene sulfonic acid, calcium
salt has the tendency to partition almost exclusively into the soil compartment, which holds essentially
98% of the total chemical mass. About 2% of the total mass of dinonylnaphthalene sulfonic acid,
calcium salt is found in the sediment compartment, with an insignificant amount (< 0.1% of the total
mass) distributed between the air and water compartments.

Table 2. Environmental distribution of dinonylnaphthalene sulfonic acid, calcium salt, based on Level-I
fugacity modeling

Environmental Distribution (%)
Dinonylnaphthalene sulfonic acid, Air Water Soil Sediment
calcium salt
3.9x10° 1.2x10° 97.8 2.2

Level-11 Simulation: A Level-I1 simulation evaluates the equilibrium distribution of a chemical that is
continuously discharged to the environment at a constant rate, and achieves a steady-state condition at
which the input and output rates are equal. Degradation reactions and advective processes are treated as
the mechanism of loss or output. Intermedia transport processes are not quantified (e.g., no wet
deposition or sedimentation). Similar to a Level-1 simulation, output from a Level-I1 simulation
provides an indication of the likely media into which a chemical will tend to partition and the relative
concentrations in each medium. In addition, the Level-I1 simulation also provides an indication of
environmental persistence and the loss processes that are likely to be most important.

Results from the Level-11 simulation (Table 3) show the same environmental distribution characteristics
as the Level-I simulation (Table 2), with 98% of the total mass of dinonylnaphthalene sulfonic acid,
calcium salt found in the soil compartment. Degradation in air and water, and advective losses account
for < 0.1% of the total mass removed. Output from the model indicates that dinonylnaphthalene
sulfonic acid, calcium salt will have a residence time of 1,320 hours (55 days).

Table 3. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, calcium
salt, based on Level-I1 fugacity modeling

Environmental Compartment

DinonylInaphthalene sulfonic acid, Air | Wwater |  Soil | Sediment
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calcium salt
e Distribution (%) 3.9x107 1.2x10° 97.8 2.2
e Reaction losses (%) 5.0x 10" 1.2x10° 99.4 0.6
o Advective losses (%) 52x10° 1.6 x 10° ND* 0.06
e Overall residence time (h) 1,320
e Reaction residence time (h) 1,321
e Advective residence time (h) 2.3x10°

IND - Not determined. Value outside the range of the model limits.

Level-111 Simulation: A Level-Il1 simulation is similar to a Level-Il simulation in that a) the chemical
is continuously discharged to the environment at a constant rate, b) it achieves a steady-state condition
at which the input and output rates are equal, and c) the mechanism of loss is determined by degradation
reactions and advective processes. However, unlike a Level-I1 simulation, equilibrium between
environmental compartments is not assumed and intercompartmental transport processes are quantified
(e.g., wet deposition, sedimentation, resuspension, soil runoff, aerosols, etc. are taken into account).
Output from a Level-I11 simulation provides a more realistic description of a chemical’s fate, including
the important degradation and advective losses and the intermedia transport processes. In addition, the
simulation gives an indication of how source of entry of a chemical to the environment (e.g., to air,
water, and/or soil) effects distribution and persistence.

Results from the Level-I11 simulations (Tables 4a-4c) demonstrate that <5% of the total mass of
dinonylnaphthalene sulfonic acid, calcium salt released into the air or water compartment will be
degraded within that compartment. Emission of dinonylnaphthalene sulfonic acid, calcium salt directly
to air results in 2.2% of the total chemical mass residing in the air compartment, with degradation in soil
and sediment accounting for 75 and 21%, respectively, of the total mass removed from the local
environment (Table 4a). When dinonylnaphthalene sulfonic acid, calcium salt was released directly to
water, degradation in sediment accounted for 95% of the total mass removed (Table 4b). Emission of
dinonylnaphthalene sulfonic acid, calcium salt directly to soil results in essentially all of the total
chemical mass residing in the soil compartment, with all of the degradation occurring in that
compartment (Table 4c). Advective losses of the total chemical mass removed from the system were
insignificant (< 0.1%) in most compartments, and at most 7% from the air compartment and 17% from
the water compartment. Persistence of dinonylnaphthalene sulfonic acid, calcium salt in the model
system ranged from 340 to 3,480 hrs, depending on whether the material is emitted to air, soil, or water.

Table 4a. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, calcium
salt emitted to the atmospheric compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air = 1000; Soil =0; Water =0

Environmental Compartment
Dinonylnaphthalene sulfonic acid, calcium Air Water Soil Sediment
salt
e Distribution (%) 2.2 1.1 75.4 21.4
e Reaction losses (%) 70.8 0.3 19.7 1.4
e Advective losses (%) 7.3 0.4 0 0.1
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e Overall residence time (h) 340
e Reaction residence time (h) 369
e Advective residence time (h) 4,350

Table 4b. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, calcium
salt emitted to the water compartment, based on Level-111 fugacity modeling.

Emission Rates (kg/h): Air = 0; Soil = 0; Water = 1000

Environmental Compartment

Dinonylnaphthalene sulfonic acid, calcium Air Water Soil Sediment
salt
e Distribution (%) 1.8x10° 48 |6.3x10° 95.2
e Reaction losses (%) 6.1x 10" 128 |1.7x10’ 63.8
o Advective losses (%) 6.3x10° 16.7 0 6.6
e Overall residence time (h) 3,480
e Reaction residence time (h) 4,540
e Advective residence time (h) 14,900

Table 4c. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, calcium
salt emitted to the soil compartment, based on Level-I11 fugacity modeling

Emission Rates (kg/h): Air = 0; Soil = 1000; Water =0

Environmental Compartment

Dinonylnaphthalene sulfonic acid, calcium Air Water Soil Sediment
salt
e Distribution (%) 3.7x 10 0.002 100.0 0.03
e Reaction losses (%) 4.6 x 107 0.002 100.0 0.008
o Advective losses (%) 47 %101 0.002 0 0.0009
e Overall residence time (h) 1,300
e Reaction residence time (h) 1,300
e Advective residence time (h) 4.3 x 10’

Conclusions

Results from the multimedia model simulations indicate that dinonylnaphthalene sulfonic acid, calcium
salt will degrade slowly in the environment. If released directly to the air, water, and soil compartments
simultaneously, 0.14% of the steady-state emission is expected to degrade in air, 3.3% is expected to
degrade in water, 30% is expected to partition to and degrade in soil, and 66% expected to partition to
and degrade in sediment. Based on Level-I111 modeling, it is expected that >96% of the total steady-state

mass of dinonylnaphthalene sulfonic acid, calcium salt will reside in the sediment and soil

compartments, with a lesser quantity residing in the water compartment and very little found in the air.
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Data Quality
Reliabilities (Klimisch Code): 2. (Valid with restrictions)

Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.
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Transport Between Environmental Compartments (Fugacity)

Test Substance
Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Remarks Field for Test Substance
Purity of test substance not identified.

Method

Test Type: Multimedia (i.e., fugacity) modeling

Model: EQC (equilibrium criterion) model; version 1.01
GLP Method (Y/N): No

Year (study performed): 2004

Remarks Field for Test Conditions

The EQC model (1, 2) was used for all fugacity calculations as recommended by the U.S.
Environmental Protection Agency (EPA). All simulations were conducted at a data temperature of 25°C
using default values of the model for compartment dimensions and properties. If chemical-specific data
required for the simulations (Table 1) were not available, estimated values were obtained using structure
activity relationship (SAR) models, as provided with the EPI Suite™ (v3.11) package (3). Level-I, -II,
and -111 fugacity models for a Type-1 chemical (i.e., chemicals that partition into all environmental
media) were used for the simulations.

Table 1. Physical and chemical properties of dinonylnaphthalene sulfonic acid, barium salt (CAS No.
25619-56-1)

Property Value Comments
Molecular weight (g/mol) 1056.8

Data temperature (°C) 25

Water solubility (g/m°) 1.0x 10" | Estimated value*

Log Kow 23.3 Estimated value?

Half-life in air (h) 3.6 Estimated value®

Half-life in water (h) 1440 Estimated value®

Half-life in soil (h) 1440 Estimated valuge®

Half-life in sediment (h) 5760 Estimated value®

! Water solubility of dinonylnaphthalene sulfonic acid, barium salt at 25 °C was estimated using the
SAR Model WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3). The
input range maximum of 1.0 x 10™° was applied in the EQC model for Level | and 11 simulations.

2 Log Kow of dinonylnaphthalene sulfonic acid, barium salt at 25 °C was estimated using the SAR
Model WSKOWWIN (v1.40). The model was used as received from the U.S. EPA (3). The input
range maximum of 12 was applied in the EQC model for Level | and Il simulations.
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* The overall half-life of dinonylnaphthalene sulfonic acid, barium salt in the various compartments at
25 °C was estimated using the SAR Models BIOWIN (v4.00) and AOPWIN (v1.90). The models
were used as received from the U.S. EPA (3).

Results

Level-1 Simulation: A Level-1 simulation evaluates the equilibrium distribution of a fixed quantity of
chemical in a closed environment with no degradation reactions, no advective processes, and no
intermedia transport process (e.g., no wet deposition or sedimentation). Output from the Level-I
simulation provides a general indication of the likely media into which a chemical will tend to partition
and the relative concentrations in each medium.

Results from the Level-1 simulation (Table 2) indicate that dinonylnaphthalene sulfonic acid, barium salt
has the tendency to partition almost exclusively into the soil compartment, which holds essentially 98%
of the total chemical mass. About 2% of the total mass of dinonylnaphthalene sulfonic acid, barium salt
is found in the sediment compartment, with an insignificant (<0.1% of the total mass) distributed
between the air and water compartments.

Table 2. Environmental distribution of dinonylnaphthalene sulfonic acid, barium salt, based on Level-I
fugacity modeling

Environmental Distribution (%)
Dinonylnaphthalene sulfonic acid, Air Water Soil Sediment
barium salt
2.4x10” 1.1x 10" 97.8 2.2

Level-11 Simulation: A Level-11 simulation evaluates the equilibrium distribution of a chemical that is
continuously discharged to the environment at a constant rate, and achieves a steady-state condition at
which the input and output rates are equal. Degradation reactions and advective processes are treated as
the mechanism of loss or output. Intermedia transport processes are not quantified (e.g., no wet
deposition or sedimentation). Similar to a Level-I simulation, output from a Level-11 simulation
provides an indication of the likely media into which a chemical will tend to partition and the relative
concentrations in each medium. In addition, the Level-I1 simulation also provides an indication of
environmental persistence and the loss processes that are likely to be most important.

Results from the Level-I1 simulation (Table 3) show the same environmental distribution characteristics
as the Level-1 simulation (Table 2), with 98% of the total mass of dinonylnaphthalene sulfonic acid,
barium salt found in the soil compartment. Degradation in air and water, and advective losses account
for < 0.1% of the total mass removed. Output from the model indicates that dinonylnaphthalene
sulfonic acid, barium salt will have a residence time of 2112 hours (88 days).

Table 3. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, barium
salt, based on Level-1I fugacity modeling

Environmental Compartment

Dinonylnaphthalene sulfonic acid, Air Water Soil Sediment
barium salt
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e Distribution (%) 2.4x10” 1.1x 107 97.8 2.2
e Reaction losses (%) 9.6 x 10° 1.1x 10" 99.3 0.6
o Advective losses (%) 5.0x 10™ 2.3x 10" ND* 0.09
e Overall residence time (h) 2112
e Reaction residence time (h) 2114
e Advective residence time (h) 2.3x10°

'ND - Not determined. Value outside the range of the model limits.

Level-111 Simulation: A Level-111 simulation is similar to a Level-11 simulation in that a) the chemical
is continuously discharged to the environment at a constant rate, b) it achieves a steady-state condition
at which the input and output rates are equal, and ¢) the mechanism of loss is determined by degradation
reactions and advective processes. However, unlike a Level-11 simulation, equilibrium between
environmental compartments is not assumed and intercompartmental transport processes are quantified
(e.g., wet deposition, sedimentation, resuspension, soil runoff, aerosols, etc. are taken into account).
Output from a Level-I11 simulation provides a more realistic description of a chemical’s fate, including
the important degradation and advective losses and the intermedia transport processes. In addition, the
simulation gives an indication of how source of entry of a chemical to the environment (e.g., to air,
water, and/or soil) effects distribution and persistence.

Results from the Level-I11 simulations (Tables 4a-4c) demonstrate that <2% of the total mass of
dinonylnaphthalene sulfonic acid, barium salt released into the air or water compartment will be
degraded within that compartment. Emission of dinonylnaphthalene sulfonic acid, barium salt directly
to air results in 1.4% of the total chemical mass residing in the air compartment, with degradation in soil
and sediment accounting for 77 and 21%, respectively, of the total mass removed from the local
environment (Table 4a). When dinonylnaphthalene sulfonic acid, barium salt was released directly to
water, degradation in sediment accounts for 97% of the total mass removed (Table 4b). Emission of
dinonylnaphthalene sulfonic acid, barium salt directly to soil results in essentially all of the total
chemical mass residing in the soil compartment, with all of the degradation occurring in that
compartment. Advective losses of the total chemical mass removed from the system were insignificant
(< 0.1%) in most compartments, and at most 4% from the air compartment and 18% from the water
compartment. Persistence of dinonylnaphthalene sulfonic acid, barium salt in the model system ranged
from 314 to 5,400 hrs, depending on whether the material is emitted to air, soil, or water.

Table 4a. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, barium
salt emitted to the atmospheric compartment, based on Level-111 fugacity modeling

Emission Rates (kg/h): Air = 1000; Soil = 0; Water =0

Environmental Compartment

Dinonylnaphthalene sulfonic acid, barium Air Water Soil Sediment
salt

e Distribution (%) 1.4 0.7 76.5 21.4

e Reaction losses (%) 82.9 0.1 11.6 0.8

e Advective losses (%) 4.3 0.2 0 0.1

e Overall residence time (h) 314

e Reaction residence time (h) 329
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e Advective residence time (h) | 6,750

Table 4b. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, barium
salt emitted to the water compartment, based on Level-111 fugacity modeling.

Emission Rates (kg/h): Air = 0; Soil = 0; Water = 1000

Environmental Compartment

Dinonylnaphthalene sulfonic acid, barium Air Water Soil Sediment
salt

e Distribution (%) 5.7 x 10% 3.4 3.2x10% 96.6

e Reaction losses (%) 6.0x 10™ 8.7 |83x10% 62.8

o Advective losses (%) 3.1x10% 18.1 0 10.4

e Overall residence time (h) 5,400

e Reaction residence time (h) 7,550

e Advective residence time (h) 18,900

Table 4c. Distribution and environmental residence time of dinonylnaphthalene sulfonic acid, barium
salt emitted to the soil compartment, based on Level-I11 fugacity modeling

Emission Rates (kg/h): Air =0; Soil =1000; Water =0

Environmental Compartment

Dinonylnaphthalene sulfonic acid, barium Air Water Soil Sediment
salt

e Distribution (%) 1.1x10% 0.002 99.9 0.05

e Reaction losses (%) 45x10% 0.002 100.0 0.01

o Advective losses (%) 2.3x10% 0.004 0 0.002

e Overall residence time (h) 2,080

e Reaction residence time (h) 2,080

e Advective residence time (h) 3.5 x 10’

Conclusions

Results from the multimedia model simulations indicate that dinonylnaphthalene sulfonic acid, barium
salt will degrade slowly in the environment. If released directly to the air, water, and soil compartments
simultaneously, 0.05% of the steady-state emission is expected to degrade in air, 2.4% is expected to
degrade in water, 30% is expected to partition to and degrade in soil, and 68% expected to partition to
and degrade in sediment. Based on Level-I111 modeling, it is expected that >98% of the total steady-state
mass of dinonylnaphthalene sulfonic acid, barium salt will reside in the sediment and soil compartments,
with a lesser quantity residing in the water compartment and very little found in the air.

Data Quality

Reliabilities (Klimisch Code): 2. (Valid with restrictions)
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Remarks Field for Data Reliability
Data were modeled rather than based on experimental results.
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Acute Oral Toxicity

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Rat/Wistar

Sex: Male

No. of animals per dose group: 10

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Oral via gastric intubation (gavage)

Remarks Field for Test Conditions

Each rat received a single dose of the test substance. Young rats weighing 200 to 300 g were used in the
study. The rats were fasted for 18 hours prior to test substance administration and received a single dose
of 5,000 mg/kg body weight of undiluted test substance. The rats were individually housed and
observed for 14 days. Food and water were provided ad-libitum.

Results

The acute median lethal dose (LDsp) for the test material was >5,000 mg/kg for male rats evaluated in
the study. There were no signs of gross toxicity. An autopsy of the single mortality revealed liver
discoloration, stomach distension, and possible lung and stomach hemorrhage.

Conclusions

The acute oral LDs for the test material was >5,000 mg/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-402
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Acute Oral Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Sprague Dawley albino rats

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Aliphatic hydrocarbon

Route of Administration: Oral via gastric intubation (gavage)

Remarks Field for Test Conditions

Each rat received a single dose of the test substance in aliphatic hydrocarbon diluent oil. Young rats
weighing 200 to 300 g were used in the study. The rats were fasted for 18 hours prior to test substance
administration and received a single dose of 5,000 mg/kg body weight of test substance in aliphatic
hydrocarbon diluent oil. The rats were individually housed and observed for 14 days. Food and water
were provided ad-libitum.

Results

The acute median lethal dose (LDsp) for the test material was >5,000 mg/kg for the male and female rats
evaluated in the study. There were no signs of gross toxicity. An autopsy of the single mortality
revealed gastrointestinal bloat.

Conclusions

The acute oral LDs for the test material was >5,000 mg/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
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Acute Oral Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Sprague Dawley albino rats

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Diluent oil

Route of Administration: Oral via gastric intubation (gavage)

Remarks Field for Test Conditions

Each rat received a single dose of the test substance in diluent oil. Young rats weighing 200 to 300 g
were used in the study. The rats were fasted for 18 hours prior to test substance administration and
received a single dose of 5,000 mg/kg body weight of test substance in diluent oil. The rats were
individually housed and observed for 14 days. Food and water were provided ad-libitum.

Results

The acute median lethal dose (LDsp) for the test material was >5,000 mg/kg for male and female rats
evaluated in the study. There were no signs of gross toxicity. All animals appeared active and healthy.
An autopsy of the single mortality was unremarkable.

Conclusions

The acute oral LDs for the test material was >5,000 mg/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
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Acute Oral Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Rat/Wistar

Sex: Male

No. of animals per dose group: 10

Vehicle: Diluent oil

Route of Administration: Oral via gastric intubation (gavage)

Remarks Field for Test Conditions

Each rat received a single dose of the test substance in diluent oil. Young rats weighing 200 to 300 g
were used in the study. The rats were fasted for 18 hours prior to test substance administration and
received a single dose of 5,000 mg/kg body weight of test substance in diluent oil. The rats were
individually housed and observed for 14 days. Food and water were provided ad-libitum.

Results

The acute median lethal dose (LDsp) for the test material was <5,000 mg/kg for male rats evaluated in

the study. There were no signs of gross toxicity. Seven rats died during the 14-day study period. The
autopsies were unremarkable. Possible intestinal hemorrhage and liver enlargement were seen in one

subject.

Conclusions

The acute oral LDs for the test material was <5,000 mg/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-399
Other
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Acute Oral Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1980

Species/Strain: Rat/Wistar

Sex: Male and female

No. of animals per dose group: 25 per sex

Vehicle: Diluent oil

Route of Administration: Oral via gastric intubation (gavage)

Remarks Field for Test Conditions

The rats were fasted for 18 hours prior to test substance administration and each rat received a single
dose of the test substance in diluent oil. Young rats weighing 200 to 300 g were exposed in groups of 5
per sex to concentrations of 2, 3, 4, 5, and 6 mL/kg. The rats were observed for 14 days. Food and
water were provided ad-libitum.

Results

The results for the study are summarized in Table 1. The acute median lethal dose (LDs) for the test
material was 3.5 mL/kg, with 95% confidence limits of 2.8 to 4.3 mL/kg. The LDs, was computed by
the Litchfield-Wilcoxin method of probit analysis. Results observed during autopsy included lung
hemorrhage, discolored spleen, liver discoloration, stomach hemorrhage, subcutaneous hemorrhage,
gastrointestinal hemorrhage, bloated stomach, and ocular hemorrhage.
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King Industries
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Sex Dose Level (mL/kg) # Deaths Days to Death
2 0/5
Males 3 1/5 4
4 3/5 2,2,3
5 2/5 2,5
6 5/5 2,2,2,3,6
2 2/5 2,10
Females 3 215 2,3
4 3/5 2,3,5
5 4/5 2,3,3,5
6 4/5 2,3,55

Conclusions

The acute oral LDs for the test material was 3.5 mL/kg.

Data Quality

Reliabilities (Klimisch Code): 1. (Reliable without restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References

Key Study: Product Safety Labs, Report No. T-467
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Acute Oral Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Modified Federal Hazardous Substances Act
(FHSA), 16 CFR 1500

GLP (Y/N): No

Year (study performed): 1981

Species/Strain: Rat/Sprague Dawley

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Diluent oil

Route of Administration: Oral via food consumption

Remarks Field for Test Conditions
The rats were fasted for 18 hours prior to test substance administration. The test material was mixed

with diluent oil and subsequently with ground rat chow. The time required to consume the entire
amount of test material was recorded. Young rats weighing 200 to 300 g were exposed to test material
equivalent to 5.0 g/kg body weight. The rats were observed for 14 days. Food and water were provided
ad-libitum after the test material was consumed.

Results

The acute median lethal dose (LDso) for the test material is >5.0 g/kg when ingested orally in food. All
rats appeared healthy and active throughout the 14-day test period.

Conclusions

The acute oral LDs for the test material was >5,000 mg/kg.
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Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
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Acute Inhalation Toxicity

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Rat/Wistar

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Inhalation (aerosol)

Remarks Field for Test Conditions

The rats received a single exposure to the aerosolized test substance in an inhalation chamber. The
duration of the exposure was 1 hour. The spray was introduced into the chamber via a nebulizer and
directed away from the animals. The chamber was saturated with 17 mg/L of the test material.

Results

The acute median lethal concentration (LCs) for the test material was >17 mg/L for male and female
rats evaluated in the study. There were no signs of clinical effects or gross toxicity.

Conclusions
The acute inhalation LCs for the test material was >17 mg/L.
Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Inhalation Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: Rat/Wistar

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Aliphatic hydrocarbon

Route of Administration: Inhalation (aerosol)

Remarks Field for Test Conditions

The rats received a single exposure to the aerosolized test material in aliphatic hydrocarbon in an
inhalation chamber. The duration of the exposure was 1 hour. The spray was introduced into the
chamber via a nebulizer, was circulated, and was directed away from the animals. The chamber was
saturated with 200 mg/L of the test material in aliphatic hydrocarbon prior to the period of exposure.
The rats were observed for 14 days following exposure.

Results

The acute median lethal concentration (LCsg) for the test material was >200 mg/L for male and female
rats evaluated in the study. There were no untoward reactions or gross toxicity during the 14-day
observation period.

Conclusions

The acute inhalation LCs for the test material was >200 mg/L.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Inhalation Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Rat/Wistar

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Diluent oil

Route of Administration: Inhalation (aerosol)

Remarks Field for Test Conditions

The rats, 200 to 300 g size, were exposed to the test material in diluent oil, vaporized in an inhalation
chamber for 1 hour. The chamber was saturated with 18 mg/L nominal of the test material prior to the
period of exposure. The rats were observed for 14 days following exposure. Food and water were
provided ad-libitum.

Results

The acute median lethal concentration (LCsp) for the test material was >18 mg/L for male and female
rats evaluated in the study. There were no signs of clinical effects or gross toxicity.

Conclusions
The acute inhalation LCs for the test material was >18 mg/L.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Page 48 of 103




Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Inhalation Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: Rat/Wistar

Sex: Male and female

No. of animals per dose group: 5 per sex

Vehicle: Diluent oil

Route of Administration: Inhalation (aerosol)

Remarks Field for Test Conditions

The rats were exposed to an aerosol of the test material in diluent oil in an inhalation chamber for 1
hour. The spray was introduced into the chamber via a nebulizer and directed away from the animals.
The chamber was saturated with 21 mg/L of the test material.

Results

The acute median lethal concentration (LCsg) for the test material was >21 mg/L for male and female
rats evaluated in the study. There were no signs of clinical effects or gross toxicity.

Conclusions

The acute inhalation LCs for the test material was >21 mg/L.
Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbit

Sex: Male and female

No. of animals per dose group: 2 male, 3 female

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Dermal application

Remarks Field for Test Conditions

Each rabbit was prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 5 to 6 cm? area on two males and three females. A patch containing 20 g/kg body weight of the
test material was placed over a 5 to 6 cm? area on all rabbits and secured with an elastic sleeve. The
rabbits were immobilized in head stocks for 24 hours at which time the patches were removed and the
rabbits returned to their cages. The rabbits were observed for 14 days. Food and water were provided
ad-libitum.

Results

The acute median lethal dose (LDs) for the test material was >20 g/kg for male and female rabbits
evaluated in the study. Clinical results included subtle reversible anorexia.

Conclusions
The acute dermal LDs for the test material was >20 g/kg.
Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: New Zealand albino rabbit

Sex: Not defined

No. of animals per dose group: 10

Vehicle: Kerosene

Route of Administration: Dermal application

Remarks Field for Test Conditions

The test material, diluted in kerosene, was applied at a dose of 2 g/kg to the moistened clipped skin of
10 rabbits (5 intact and 5 abraded). The rabbits were then wrapped with a rubber dam. After 24 hours,
the rubber dam was removed and the residue gently washed off. The test site was examined for
erythema and edema, and scores were recorded for 14 days. Body weights were recorded on Days 0 and
14. Rabbits were observed daily for signs of toxicity. All surviving animals were sacrificed at 14 days
after treatment and necropsied.

Results

The acute median lethal dose (LDsp) for the test material was >2 g/kg for rabbits evaluated in the study.
All animals appeared normal and gained weight during the study. There were no signs of gross
pathology.

Conclusions

The acute dermal LDs for the test material was >2 g/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: New Zealand albino rabbit

Sex: Not defined

No. of animals per dose group: 10

Vehicle: Aliphatic hydrocarbon

Route of Administration: Dermal application

Remarks Field for Test Conditions

The test material, diluted in aliphatic hydrocarbon, was applied at a dose of 2 g/kg to the moistened
clipped skin of 10 rabbits (5 intact and 5 abraded). The rabbits were then wrapped with a rubber dam.
After 24 hours, the rubber dam was removed and the residue gently washed off. The test site was
examined for erythema and edema, and scores were recorded daily for 14 days. Body weights were
recorded on Days 0 and 14. Rabbits were observed daily for signs of toxicity. All surviving animals
were sacrificed at 14 days after treatment and necropsied.

Results

The acute median lethal dose (LDso) for the test material was >2 g/kg for the rabbits evaluated in the
study. All animals appeared normal and gained weight during the study. There were no signs of gross
pathology.

Conclusions

The acute dermal LDs, for the test material was >2 g/kg.

Data Quality
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Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Male and female

No. of animals per dose group: 2 male, 3 female

Vehicle: Diluent oil

Route of Administration: Dermal application

Remarks Field for Test Conditions

Each rabbit was prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 5 to 6 cm? area on two males and three females. A patch containing 20 g/kg body weight of the
test material in diluent oil was placed over a 5 to 6 cm?* area on all rabbits and secured with an elastic
sleeve. The rabbits were immobilized in head stocks for 24 hours at which time the patches were
removed and the rabbits returned to their cages. The rabbits were observed for 14 days. Food and water
were provided ad-libitum.

Results

The acute median lethal dose (LDs) for the test material was >20 g/kg for male and female rabbits
evaluated in the study. Clinical results included anorexia for the first 5 days, and some weight loss that
reversed after 9 days.

Conclusions

The acute dermal LDs, for the test material was >20 g/kg.

Data Quality
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Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Male and female

No. of animals per dose group: 2 male, 3 female

Vehicle: Diluent oil

Route of Administration: Dermal application

Remarks Field for Test Conditions

Each rabbit was prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 5 to 6 cm? area on two males and three females. A patch containing 20 g/kg body weight of the
test material in diluent oil was placed over a 5 to 6 cm?* area on all rabbits and secured with an elastic
sleeve. The rabbits were immobilized in head stocks for 24 hours at which time the patches were
removed and the rabbits returned to their cages. The rabbits were observed for 14 days. Food and water
were provided ad-libitum.

Results

The acute median lethal dose (LDsg) for the test material was <20 g/kg for male and female rabbits
evaluated in the study. Eight of the 10 rabbits exposed to the test material died during the study.
Rabbits exhibited ataxia, debilitation, anorexia, and weight loss. Autopsies revealed hepatic
discoloration.

Conclusions

The acute dermal LDs for the test material was <20 g/kg.

Data Quality
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Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Acute Dermal Toxicity

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1981

Species/Strain: New Zealand albino rabbits

Sex: Male and female

No. of animals per dose group: 2 male, 3 female

Vehicle: Naphthenic diluent oil

Route of Administration: Dermal application

Remarks Field for Test Conditions

Each rabbit was prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 5 to 6 cm? area on two males and three females. A patch containing 2.0 mL/kg body weight of
the test material in naphthenic diluent oil was placed over a 4 to 5 cm? area on all rabbits and secured
with tape and an elastic sleeve. The rabbits were immobilized in head stocks for 24 hours at which time
the patches were removed and the rabbits returned to their cages. The rabbits were observed for 14
days. Food and water were provided ad-libitum.

Results

The acute median lethal dose (LDso) for the test material was >2 mL/kg for male and female rabbits
evaluated in the study. There were no clinical observations and no mortalities during the study.

Conclusions
The acute dermal LDs for the test material was >2 mL/kg.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)
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Remarks Field for Data Reliability

The study was conducted as a limit test, with exposure to a single test concentration. The study was
conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Primary Skin Irritation

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits, 2.3 to 3.0 kg size, were prepared by clipping the skin of the trunk free of hair. Epidermal
abrasions were made over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on
each rabbit. One patch was placed over the intact skin, the second patch over the abraded skin. Five-
tenths of a milliliter (0.5 mL) of test material was placed under each patch. The patches were secured
with tape and covered with a plastic trunk band to prevent evaporation. The rabbits were immobilized
in head stocks for 24 hours at which time the patches were removed and the rabbits returned to their
cages.

Skin lesions were evaluated at 24 and 72 hours, and scored in accordance with the methods outlined in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

Following application of 0.5 mL for 24 hours, the test material was determined to be a mild primary skin
irritant. No clinical effects or gross mortality observed.

Conclusions
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From the results obtained under the experimental conditions employed, a 24-hour application of the test
material to the rabbit skin can be designated as a mild primary skin irritant.

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Primary Skin Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: New Zealand albino rabbit

Sex: Male

No. of animals per dose group: 6

Vehicle: Kerosene

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

Prior to application of the test material in kerosene, the backs of the rabbits were clipped free of hair.
The skin was left intact at six test sites and was abraded on the other six. Five-tenths of a milliliter (0.5
mL) of the test material in kerosene was applied to an area of skin approximately 1 in? on each rabbit.
Patches of surgical gauze measuring 1 in?, two single layers thick, were applied over the samples and
covered with a non-reactive tape. The rabbits were then wrapped with a rubber dam.

After the 24-hour exposure, the dam and tape were removed and the skin reactions evaluated. An
evaluation was also made at 72 hours after application.

The reactions were scored according to the methods described in the FHSA. The primary skin irritation

of each animal was determined from the sum of the erythema and eschar formation score and edema
formation score on intact and abraded skin.

Results

Following application of 0.5 mL of test material in kerosene for 24 hours, the test material was
determined to be a moderate irritant. It would not be considered a primary skin irritant.

Conclusions
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From the results obtained under the experimental conditions employed, a 24-hour application of the test
material in kerosene to the rabbit skin can be designated as a moderate irritant. It would not be
considered a primary skin irritant.

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Primary Skin Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: New Zealand albino rabbit

Sex: Male

No. of animals per dose group: 6

Vehicle: Aliphatic hydrocarbon

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

Prior to application of the test material in aliphatic hydrocarbon, the backs of the rabbits were clipped
free of hair. The skin was left intact at six test sites and was abraded on the other six. Five-tenths of a
milliliter (0.5 mL) of the test material in aliphatic hydrocarbon was applied to an area of skin
approximately 1 in? on each rabbit. Patches of surgical gauze measuring 1 in? two single layers thick,
were applied over the samples and covered with a non-reactive tape. The rabbits were then wrapped
with a rubber dam.

After the 24-hour exposure, the dam and tape were removed and the skin reactions evaluated. An
evaluation was also made at 72 hours after application.

The reactions were scored according to the methods described in the FHSA. The primary skin irritation

of each animal was determined from the sum of the erythema and eschar formation score and the edema
formation score on intact and abraded skin.

Results

Following application of 0.5 mL for 24 hours, the test material in aliphatic hydrocarbon is determined to
be a moderate irritant. It would not be considered a primary skin irritant.
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Conclusions

From the results obtained under the experimental conditions employed, a 24-hour application of the test
material in aliphatic hydrocarbon to the rabbit skin can be designated as a moderate irritant. It would
not be considered a primary skin irritant.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Primary Skin Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbit

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits, 2.3 to 3.0 kg size, were prepared by clipping the skin of the trunk free of hair. Epidermal
abrasions were made over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on
each rabbit. One patch was placed over the intact skin, the second patch over the abraded skin. Five-
tenths of a milliliter (0.5 mL) of test material in diluent oil was placed under each patch. The patches
were secured with tape and covered with a plastic trunk band to prevent evaporation. The rabbits were
immobilized in head stocks for 24 hours at which time the patches were removed and the rabbits
returned to their cages.

Skin lesions were evaluated at 24 and 72 hours and scored in accordance with the methods described in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

Following application of 0.5 mL for 24 hours, the test material in diluent oil is a moderate primary skin
irritant. No clinical effects or gross mortality were observed.

Conclusions
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From the results obtained under the experimental conditions employed, a 24-hour application of the test
material in diluent oil to the rabbit skin can be designated as a moderate primary skin irritant.

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-327
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Primary Skin Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits, 2.3 to 3.0 kg, were prepared by clipping the skin of the trunk free of hair. Epidermal
abrasions were made over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on
each rabbit. One patch was placed over the intact skin, the second patch over the abraded skin. Five-
tenths of a milliliter (0.5 mL) of test material in diluent oil was placed under each patch. The patches
were secured with tape and covered with a plastic trunk band to prevent evaporation. The rabbits were
immobilized in head stocks for 24 hours at which time the patches were removed and the rabbits
returned to their cages.

Skin lesions were evaluated at 24 and 72 hours, and scored in accordance with the methods described in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

Following application of 0.5 mL for 24 hours, the test material in diluent oil was determined to be a
moderate primary skin irritant. No clinical effects or gross mortality were observed.

Conclusions
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From the results obtained under the experimental conditions employed, a 24-hour application of the test
material in diluent oil to the rabbit skin can be designated as a moderate primary skin irritant.

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
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Primary Skin Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1980

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Corn oil

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits, 2.3 to 3.0 kg, were prepared by clipping the skin of the trunk free of hair. Epidermal
abrasions were made over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on
each rabbit. One patch was placed over the intact skin, the second patch over the abraded skin. Five-
tenths of a milliliter (0.5 mL) of test material in corn oil was placed under each patch. The patches were
secured with tape and covered with a plastic trunk band to prevent evaporation. The rabbits were
immobilized in head stocks for 24 hours at which time the patches were removed and the rabbits
returned to their cages.

Skin lesions were evaluated at 24 and 72 hours, and scored in accordance with the methods described in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

Following application of 0.5 mL for 24 hours, the test material in corn oil was determined to be a mild
primary skin irritant. No clinical effects or gross mortality were observed.

Conclusions
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From the results obtained under the experimental conditions employed, a 24-hour application of the test
material in corn oil to the rabbit skin can be designated as a mild primary skin irritant.

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-1312
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DOT Skin Corrosion

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21, U.S. Department of Transportation
(DOT)

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits were prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on each rabbit. One
patch was placed over the intact skin, the second patch over the abraded skin. Five-tenths of a milliliter
(0.5 mL) of test material was placed under each patch. The patches were secured with tape and covered
with a plastic trunk band to prevent evaporation. The rabbits were immobilized in head stocks for 4
hours at which time the patches were removed and the resulting reactions were evaluated for skin
corrosion. Following this reading, the test sites were washed to prevent further exposure and the rabbits
were returned to their cages.

Skin lesions were evaluated at 24 and 48 hours, and scored in accordance with the methods outlined in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

After exposure for 4 hours, the test material caused no destruction or irreversible alteration to the
exposed skin. There was no evidence of corrosion in 48 hours.
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Conclusions

The test material is non-corrosive.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-391
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DOT Skin Corrosion

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21, U.S. Department of Transportation
(DOT)

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbit

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits were prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on each rabbit. One
patch was placed over the intact skin, the second patch over the abraded skin. Five-tenths of a milliliter
(0.5 mL) of test material in diluent oil was placed under each patch. The patches were secured with tape
and covered with a plastic trunk band to prevent evaporation. The rabbits were immobilized in head
stocks for 4 hours at which time the patches were removed and the resulting reactions were evaluated
for skin corrosion. Following this reading, the test sites were washed to prevent further exposure and
the rabbits were returned to their cages.

Skin lesions were evaluated at 24 and 48 hours and scored in accordance with the methods described in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

After exposure for 4 hours, the test material caused no destruction or irreversible alteration to the
exposed skin. No untoward reactions were observed during the study.
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Conclusions

Based on the study results, the test material is hon-corrosive.
Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
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DOT Skin Corrosion

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21, U.S. Department of Transportation
(DOT)

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Dermal application, occlusive dressing

Remarks Field for Test Conditions

The rabbits were prepared by clipping the skin of the trunk free of hair. Epidermal abrasions were made
over a 2 to 3 cm? area on each rabbit. Two 2.5 cm? gauze patches were placed on each rabbit. One
patch was placed over the intact skin, the second patch over the abraded skin. Five-tenths of a milliliter
(0.5 mL) of test material in diluent oil was placed under each patch. The patches were secured with tape
and covered with a plastic trunk band to prevent evaporation. The rabbits were immobilized in head
stocks for 4 hours at which time the patches were removed and the resulting reactions were evaluated
for skin corrosion. Following this reading, the test sites were washed to prevent further exposure and
the rabbits were returned to their cages.

Skin lesions were evaluated at 24 and 48 hours, and scored in accordance with the methods described in

the FHSA. The primary skin irritation of each animal was determined from the sum of the erythema and
eschar formation score and the edema formation score on intact and abraded skin.

Results

After exposure for 4 hours, the test material caused no destruction or irreversible alteration to the
exposed skin. No evidence of corrosion was seen in 48 hours.
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Conclusions

Based on the study results, the test material is non-corrosive.
Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-390
Other
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Eye Irritation

Test Substance

Identity: Diisononylnaphthalene (CAS No. 63512-64-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Not applicable; test substance dose undiluted

Route of Administration: Topical

Remarks Field for Test Conditions

One tenth of a milliliter (0.1 mL) of test material was instilled in one eye of each rabbit. The other eye
of each rabbit remained untreated and served as a control. The treated eyes were not washed. The
rabbits were immobilized in head stocks for 24 hours and then returned to their cages.

Ocular lesions were evaluated at 24, 48, and 72 hours, and at 4, 7, and 14 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.

The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material is a mild eye
irritant. There were no untoward reactions during the study.

Conclusions

The undiluted test material is a mild eye irritant.

Data Quality
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Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid (CAS No. 25322-17-2)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1977

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Aliphatic hydrocarbon

Route of Administration: Topical

Remarks Field for Test Conditions

One tenth of a milliliter (0.1 mL) of test material in aliphatic hydrocarbon was instilled in one eye of
each rabbit. The other eye of each rabbit remained untreated and served as a control. The treated eyes
were not washed. The rabbits were immobilized in head stocks for 24 hours and then returned to their
cages.

Ocular lesions were evaluated at 24, 48, and 72 hours, and at 4, 7, and 14 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.

The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material is a severe
primary eye irritant. There were no untoward reactions during the study.

Conclusions

The test material is a severe primary eye irritant.
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Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Topical

Remarks Field for Test Conditions

One tenth of a milliliter (0.1 mL) of test material in diluent oil was instilled in one eye of each rabbit.
The other eye of each rabbit remained untreated and served as a control. The treated eyes were not
washed. The rabbits were immobilized in head stocks for 24 hours and then returned to their cages.
Ocular lesions were evaluated at 24, 48, and 72 hours, and at 4, 7, and 14 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.

The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material is an eye
irritant. There were no untoward reactions during the study.

Conclusions

The test material is an eye irritant.

Data Quality
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Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21, Occupational Safety and Health
Administration (OSHA)

GLP (Y/N): Yes

Year (study performed): 1995

Species/Strain: New Zealand albino rabbits

Sex: Male and female

No. of animals per dose group: 3 per sex

Vehicle: Light mineral oil

Route of Administration: Topical

Remarks Field for Test Conditions

One-tenth of a milliliter (0.1 mL) of test material in light mineral oil was instilled in the left eye of each
rabbit. The eye was gently held shut for approximately 1 second. The other eye of each rabbit remained
untreated and served as a control. A plastic Elizabethan collar was placed on each animal after dosing
to prevent access to the test site. Both eyes were examined and the test eye scored according to the
Draize method at 1, 24, 48, and 72 hours, and at 7 and 10 days after instillation of the test material. All
of the test eyes were also examined for the presence of corneal ulcerations at 24 hours with 2% sodium
fluorescein. Those eyes with ulcerations were re-stained during each observation period until the
ulceration healed.

Clinical observations were recorded at approximately 1- and 4-hours after dosing and daily thereafter,
except on the weekend, for the remainder of the study. Body weights were not recorded. All animals
were sacrificed by over-exposure to carbon dioxide on Day 10.

Results

Slight corneal opacities and iridial irritation was observed in three of six animals and moderate to severe
conjunctival irritation was observed in all animals at 1 hour. Corneal opacities were present in all
animals at 24 hours along with corneal ulcerations. The number of corneal ulcerations decreased to
three of six animals at 48 hours, and none of the animals at 72 hours. Moderate to severe conjunctival
irritation was still present at 24 hours and diminished slowly over the remainder of the study.

Page 88 of 103




Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Soft stool was noted in all animals on Day 1 and in two of six animals on Day 2. Decreased food
consumption and decreased fecal output were noted in two of six animals on Days 2 and 6, respectively.
No other clinical observations were noted.

Conclusions

Based on the sum of the corneal score, iris score, and conjunctival score, the test material is an eye
irritant.

Data Quality

Reliabilities (Klimisch Code): 1. (Reliable without restrictions)

Remarks Field for Data Reliability

Based on a review of the report, the study was judged to be scientifically defensible.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1978

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Diluent oil

Route of Administration: Topical

Remarks Field for Test Conditions

One tenth of a milliliter (0.1 mL) of test material in diluent oil was instilled in one eye of each rabbit.
The other eye of each rabbit remained untreated and served as a control. The treated eyes were not
washed. The rabbits were immobilized in head stocks for 24 hours and then returned to their cages.
Ocular lesions were evaluated at 24, 48, and 72 hours, and at 4, 7, and 14 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.

The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material is severe eye
irritant. There were no untoward reactions during the study.

Conclusions

The test material is a severe eye irritant.

Page 90 of 103




Dinonylnaphthalene Category — Robust Summaries King Industries
CAS Nos. 63512-64-1, 25322-1702, 57855-773, and 25619-56-1 December 2004

Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1980

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 6

Vehicle: Corn oil

Route of Administration: Topical

Remarks Field for Test Conditions

One tenth of a milligram (0.1 mg) of test material in diluent oil was instilled in one eye of each rabbit.
The eye was gently held shut for approximately 1 second. The other eye of each rabbit remained
untreated and served as a control. The treated eyes were not washed. The rabbits were immobilized in
head stocks prior to dosing.

Ocular lesions were evaluated at 24, 48, and 72 hours, and at 6, and 7 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.

The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material is minimal
eye irritant. There were no untoward reactions during the study.

Conclusions

The test material is a minimal eye irritant.
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Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.
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Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21, Occupational Safety and Health
Administration (OSHA)

GLP (Y/N): Yes

Year (study performed): 1995

Species/Strain: New Zealand albino rabbits

Sex: Male and female

No. of animals per sex per dose group: 3 per sex

Vehicle: Light mineral oil

Route of Administration: Topical

Remarks Field for Test Conditions

One-tenth of a milliliter (0.1 mL) of test material in light mineral oil was instilled into the left eye of
each rabbit. The eye was gently held shut for approximately 1 second. The other eye of each rabbit
remained untreated and served as a control. A plastic Elizabethan collar was placed on each animal
after dosing to prevent access to the test site. Both eyes were examined and the test eye scored
according to the Draize method at 1, 24, 48, and 72 hours, and at 7 and 10 days after instillation of the
test material. All of the test eyes were also examined for the presence of corneal ulcerations at 24 hours
with 2% sodium fluorescein. Those eyes with ulcerations were re-stained during each observation
period until the ulceration healed.

Clinical observations were recorded at approximately 1- and 4-hours after dosing and daily thereafter,

except on the weekend, for the remainder of the study. Body weights were not recorded. All animals
were sacrificed by over-exposure to carbon dioxide on Day 10.

Results
Slight iridial irritation was observed in two of six animals and moderate to severe conjunctival irritation

in all animals at 1 hour. Corneal opacities were present in four of six animals and corneal ulcerations
were present in two of six animals at 24 hours. The corneal opacities and ulcerations were no longer
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present at 48 hours. Moderate to severe conjunctival irritation was still present at 24 hours and
diminished quickly over the remainder of the study.

Soft stool was noted in all animals on Day 1, in three of six animals on Day 2, and in one of six animals
on Day 3. Decreased food consumption was observed in two of six animals on Day 1. Decreased fecal
output was noted in all animals on Day 6. No other clinical observations were noted.

Conclusions

Based on the sum of the corneal score, iris score, and conjunctival score, the test material is an eye
irritant.

Data Quality

Reliabilities (Klimisch Code): 1. (Reliable without restrictions)

Remarks Field for Data Reliability

Based on a review of the report, the study was judged to be scientifically defensible.
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Modified Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1979

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 12, 4 per group

Vehicle: Diluent oil

Route of Administration: Topical

Remarks Field for Test Conditions

The rabbits were subdivided into three groups, with four rabbits evaluated per group. For Group I, one
tenth of a milliliter (0.1 mL) of test material in diluent oil was instilled in one eye of each rabbit. For
Group 11, one tenth of a milliliter (0.1 mL) of test material in diluent oil was instilled in both eyes of
each rabbit. The right eye was irrigated with 20 mL of 0.9% saline 10 seconds post-instillation of test
material. The left eye was irrigated with 20 mL of U.S.P. mineral oil 10 seconds post-instillation of test
material. For Group Il1, one tenth of a milliliter (0.1 mL) of test material in diluent oil was instilled in
both eyes of each rabbit. The right eye was irrigated with 20 mL of U.S.P. mineral oil 10 seconds post-
instillation of test material immediately followed with a 20 mL irrigation of 0.9% saline. The left eye
was irrigated with 20 mL of U.S.P. mineral oil 30 minutes post-instillation of the test material,
immediately followed with a 20 mL irrigation of 0.9% saline.

Ocular lesions were evaluated at 24, 48, and 72 hours, and at 4, 7, and 14 days. A primary eye irritation
score for each animal was derived from the sum of the corneal score, iris score, and conjunctivae score.
The primary eye irritation score for each test group is reflected by the mean of the individual scores of
the respective observation time. The mean maximum total scores were calculated at 24 and 48 hours,
according to the method of Calandra.(Journal of Soc. Cos. Chem.).

Results

The lowest mean maximum total score (MMTS) was observed with saline irrigation alone. This was
observed at both 24 and 48 hours after treatment. While mineral oil irrigation reduced irritation relative
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to Group | (no irrigation) at 24 hours, it appeared to potentiate the irritation as evidenced by an
increased MMTS at 48 hours relative to Group I. The greatest MMTS was observed with mineral
oil/saline combinations. The greatest irritation was observed after a 30-minute delay before irrigation
with mineral oil/saline. The data suggest that saline or mineral oil irrigation soon after exposure (within
10 seconds) reduces the potential for eye injury.

Conclusions

Saline irrigation as soon as possible after exposure to the test material is the treatment of choice in
reducing potential eye injury and/or irritation. While mineral oil irrigation initially reduces irritation
within the first 24 hours, it appears to potentiate the irritation post-24 hours.

Data Quality

Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-677
Other

Last changed (administrative field for updating): 12/21/04
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Modified Eye Irritation

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Federal Hazardous Substances Act (FHSA), CFR
Title 21

GLP (Y/N): No

Year (study performed): 1980

Species/Strain: New Zealand albino rabbits

Sex: Not defined

No. of animals per dose group: 3

Vehicle: Diluent oil

Route of Administration: Topical

Remarks Field for Test Conditions

The study was conducted as an internal research screening modified eye irritation comparison study of
test material in diluent oil vs. test material in mineral oil. One tenth of a milliliter (0.1 mL) of test
material in diluent oil was instilled in the right eye of each rabbit. One-tenth of a milliliter (0.1 mL) of
test material in mineral oil was instilled in the left eye of each rabbit.

Ocular lesions were evaluated at 24, 48, and 72 hours. A primary eye irritation score for each animal

was derived from the sum of the corneal score, iris score, and conjunctivae score. After 72 hours, the
mean maximum total score (MMTS) score was calculated and irritation classification assigned.

Results

Based on the sum of the corneal score, iris score, and conjunctivae score, the test material diluted in
diluent oil is classified as practically non-irritating. The test material diluted in mineral oil is classified
as minimally irritating. Observations during the study were not remarkable.

Conclusions

Based on the results of this study, the test material diluted in diluent oil is classified as practically non-
irritating. The test material diluted in mineral oil is classified as minimally irritating.
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Data Quality
Reliabilities (Klimisch Code): 2. (Reliable with restrictions)

Remarks Field for Data Reliability
The study was conducted prior to adoption of the Good Laboratory Practice (GLP) guidelines.

References
Key Study: Product Safety Labs, Report No. T-769
Other

Last changed (administrative field for updating): 12/21/04
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Sensitization

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, calcium salt (CAS No. 57855-77-3

Method

Method/guideline followed: Human Repeated Insult Patch Test/Sensitization
Test

GLP (Y/N): No

Year (study performed): 1995

Species/Strain: Human volunteers

Sex: Not defined

No. of animals per dose group: 104

Vehicle: Mineral oil

Route of Administration: Topical

Remarks Field for Test Conditions

The test material was occlusively applied to the skin of the infrascapular area of the back, between the
shoulder blades, using Finn Chambers (8 mm inner diameter aluminum chambers affixed to Scanpor
tape). The induction phase consisted of nine consecutive occlusive applications of the test material for a
period of 3 weeks. The patches were removed approximately 48 hours after each application. The
subjects returned to the facility at 48-hour intervals for evaluation of the treated sites, and to have
identical patches applied. Following the ninth evaluation, the subjects were released for a 17-day rest
period prior to the challenge phase.

The challenge phase was initiated during the sixth week of the study, with identical patches applied to
previously unexposed sites. These patches were removed after 48 hours. Skin reactions were graded in
a manner identical to that described above.

Results

At challenge, 1 subject out of 104 experienced a reaction suggestive of contact sensitization at the 96-
hour observation. A re-challenge test was conducted with this subject in order to determine whether the
reaction was due to allergic contact dermatitis. In addition to the test material, the subject was
challenged with the test material 10% w/w in mineral oil, test material 5.0% w/w in mineral oil, and the
vehicle (100% mineral oil) alone. Upon rechallenge, no reactions indicative of contact sensitization
were observed.
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Conclusions

Under the conditions employed in this study, the test material did not act as a skin sensitizer under
occluded (severe exposure) conditions in any of the 104 human volunteers.

Data Quality
Reliabilities (Klimisch Code): 1. (Reliable without restrictions)

Remarks Field for Data Reliability
Based on a review of the report, the study was judged to be scientifically defensible.

References

Key Study: Stonybrook Laboratory Study No. 66210, Sensitization test conducted by Stephens &
Associates, Inc., Study No. C95-0006.

Other

Last changed (administrative field for updating): 12/21/04
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Sensitization

Test Substance

Identity: Dinonylnaphthalene sulfonic acid, barium salt (CAS No. 25619-56-1)

Method

Method/guideline followed: Human Repeated Insult Patch Test/Sensitization
Test

GLP (Y/N): No

Year (study performed): 1995

Species/Strain: Human volunteers

Sex: Not defined

No. of animals per dose group: 103

Vehicle: Mineral oil

Route of Administration: Topical

Remarks Field for Test Conditions

The test material was occlusively applied to the skin of the infrascapular area of the back, between the
shoulder blades, using Finn Chambers (8 mm inner diameter aluminum chambers affixed to Scanpor
tape). The induction phase consisted of nine consecutive occlusive applications of the test material for a
period of 3 weeks. The patches were removed approximately 48 hours after each application. The
subjects returned to the facility at 48-hour intervals for evaluation of the treated sites, and to have
identical patches applied. Following the ninth evaluation, the subjects were released for a 17-day rest
period prior to the challenge phase.

The challenge phase was initiated during the sixth week of the study, with identical patches applied to
previously unexposed sites. These patches were removed after 48 hours. Skin reactions were graded in
a manner identical to that described above.

Results

At challenge, 1 subject out of 103 experienced a reaction suggestive of contact sensitization at the 48-
hour and 96-hour observations. A re-challenge test was conducted with this subject in order to
determine whether the reaction was due to allergic contact dermatitis. In addition to the test material,
the subject was challenged with the test material 10% w/w in mineral oil, test material 5.0% w/w in
mineral oil, and the vehicle (100% mineral oil) alone. Upon re-challenge, there was one reaction at the
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96-hour observation to the test material 10% w/w in mineral oil sample. This reaction was judged to be
an irritation response since the other test material concentrations failed to elicit a response.

Conclusions

Under the conditions employed in this study, the test material did not act as a skin sensitizer under
occluded (severe exposure) conditions in any of the 103 human volunteers.

Data Quality
Reliabilities (Klimisch Code): 1. (Reliable without restrictions)

Remarks Field for Data Reliability
Based on a review of the report, the study was judged to be scientifically defensible.

References

Key Study: Stonybrook Laboratory Study No. 66209, Sensitization test conducted by Stephens &
Associates, Inc., Study No. C95-0001.

Other
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